Production and purification of Bacillus anthracis protective antigen from Escherichia coli.
Anthrax is caused by the gram-positive, spore-forming bacterium, Bacillus anthracis. The anthrax toxin consists of three proteins, protective antigen (PA), lethal factor, and edema factor. Current vaccines against anthrax use PA as their primary component since it confers protective immunity. In this work, we expressed soluble, recombinant PA in relatively high amounts in the periplasm of E. coli from shake flasks and bioreactors. The PA protein was purified using Q-Sepharose-HP and hydroxyapatite chromatography, and routinely found to be 96-98% pure. Yields of purified PA varied depending on the method of production; however, medium cell density fermentations resulted in approximately 370 mg/L of highly pure biologically active PA protein. These results exhibit the ability to generate gram quantities of PA from E. coli.